Is a popular innovation for increasing human capital in the teaching profession-competitive college scholarships for teacherseffective? The authors show that one large and long-standing meritbased scholarship program (a) attracts teacher candidates who have high academic qualifications; (b) yields graduates who teach lower performing students, although not as challenging as the students of other beginning teachers; (c) produces teachers who raise high school and third-through eighth-grade mathematics test scores more than other traditionally prepared teachers do; and (d) produces teachers who stay in public school classrooms for 5 years or more at higher rates than alternative entry or other traditionally prepared teachers.
T
he past 20 years could be cast as a grand experiment to improve teacher quality through teacher labor market innovations. More employment opportunities for women along with a glut of teacher retirements and rising demand from reduced class sizes and increased student populations have led policy makers to open many new pathways into teaching and intervene in the labor market in other ways to increase the supply and quality of the educator workforce (Bacolod, 2007; Corcoran, 2009; Hirsch, Koppich, & Knapp, 2011) . For instance, a recent National Research Council (2010) report documented 130 distinct paths or portals through which individuals have entered the profession. Across these innovations, a consensus exists that increasing the human capital of the educator workforce would benefit students and the teaching profession; however, we have little evidence about whether many of the individual teacher labor market interventions have succeeded or failed.
Currently, much attention has been focused on a few highly visible and unique innovations. One such example is Teach For America (TFA), a selective program that rapidly prepares graduates from top universities for teaching in high-poverty classrooms. Research indicates that TFA corps members are effective; however, most exit the profession after just 2 or 3 years of teaching (Boyd, Grossman, Lankford, Loeb, & Wyckoff, 2006; Decker, Mayer, & Glazerman, 2006; Heilig & Jez, 2010; Raymond, Fletcher, & Luque, 2001; Xu, Hannaway, & Taylor, 2011) . Other innovative approaches designed to increase the human capital of the educator workforce, such as college scholarships for selectively chosen applicants to earn traditional teacher preparation degrees and teach in public schools, have not been rigorously evaluated. In this article, then, we report on one such program, the North Carolina Teaching Fellows, which annually recruits and provides scholarships to 500 students who enroll in traditional teacher preparation programs at in-state public and private universities. Similar programs exist in other states, but in contrast to TFA, where a body of research is building, little evidence exists about the effectiveness of these competitive college scholarships beyond anecdotes and individual testimonies (Winerip, 2011) .
Therefore, in this article we report findings from a comprehensive, systematic evaluation of the merit-based, competitive teacher scholarships provided through the North Carolina Teaching Fellows Program. We address four key questions:
1. What are the academic qualifications of those who receive the competitive scholarships? 2. What are the characteristics of the classrooms and schools in which the scholarship recipients teach? 3. How effective are the scholarship recipients as classroom teachers? 4. How long do the scholarship recipients remain teaching in public schools?
We believe that the answers to these questions provide comprehensive evidence about the effects of competitive college scholarships for prospective teachers and identify some refinements that could make programs more effective. Before reporting our answers to these questions, we provide some background on teacher scholarship programs, including the program on which we focus, the North Carolina Teaching Fellows Program, in the next section. In subsequent sections, we describe the data and sample and then the method, or analytical plan, used to answer our research questions. Finally, we sequentially address each research question listed above before concluding with policy implications and areas for making improvements in competitive scholarship programs.
Background
To attract individuals into the teaching profession, a number of states have initiated college scholarship or loan forgiveness programs for prospective teachers. According to Hirsch and colleagues (2011) , 27 states offer such programs, with 11 states having established merit-based programs that specifically target funds and recruitment efforts at academically highperforming candidates. Examples of these programs include Florida's Teacher Scholarship and Forgivable Loan Program, Illinois's Golden Apple Scholar Program, Massachusetts's Tomorrow's Teachers Scholarship Program, and South Carolina's Teaching Fellows Program. Understandably, the characteristics of such programs differ by state; however, there are a number of common elements. Each program (a) recruits rising college freshman or those already enrolled in college; (b) sets academic requirements based on grade point average (GPA) or SAT/ACT scores; (c) leads to scholarship recipients earning an education degree and/or license to teach; and (d) requires that awardees pay back the scholarship through teaching service in state (often 1 year of teaching for each year that the scholarship was received), sometimes in specific school settings such as rural schools or schools with high populations of economically disadvantaged students.
As a leader in these teacher scholarship efforts, in 1986 North Carolina initiated the Teaching Fellows Program to provide scholarships for teacher candidates to attend in-state public or private universities. The mission of the Teaching Fellows Program is "to recruit talented high school graduates into the teaching profession and to help them develop leadership qualities, such as visionary thinking and risk taking" (Public School Forum of North Carolina, n.d.). The North Carolina General Assembly annually funds a new cohort of 500 Teaching Fellows and provides them with scholarships of $6,500 per year for 4 years to attend a North Carolina university and earn their teaching credentials. The scholarships require 4 years of teaching in North Carolina public schools (NCPS); if the 4-year teaching commitment is not fulfilled, the scholarship recipient is required to repay the loan with 10% interest. High school seniors are selected into the Teaching Fellows Program based on a multistep process, which includes a detailed application, short essays, nominations by their high school guidance counselors, and a series of local and regional interviews. As part of this application process, the Teaching Fellows selection committee focuses on applicants' academic performance (a minimum SAT score of 950 and high school GPA of 2.5) and diversity (approximately 20% of scholarship recipients are minorities; 30% are men). In total, approximately 20% of applicants are accepted into the Teaching Fellows Program (Public School Forum of North Carolina, n.d.).
After acceptance into the Teaching Fellows Program, recipients rank order the North Carolina universities they wish to attend (12 public and 5 private universities participate) and are granted a scholarship for a specific institution based on availability and acceptance by the university. Once on campus, the Teaching Fellows receive the same teacher education curriculum that other teacher candidates receive, as well as unique preparation experiences exclusive to the Teaching Fellows Program. These opportunities begin in the Teaching Fellows' freshman year, with tutoring and field experiences in public schools; cultural events, summer retreats, and service opportunities; and regular seminars to discuss pedagogy and reflect on their development. Overall, these additional preparation experiences are designed to encourage the development of leaders, provide a greater understanding of education's place in society, and instill a sense of mission, service, and professionalism (Public School Forum of North Carolina, n.d.).
Prior to this study, the North Carolina Teaching Fellows Program had not been thoroughly evaluated. However, past research suggests several reasons why scholarship recipients such as Teaching Fellows may be more effective than teachers with other forms of preparation. First, the program selects individuals with high levels of academic achievement, which positively correlates with student achievement gains (Clotfelter, Ladd, & Vigdor, 2007 , 2010 Greenwald, Hedges, & Laine, 1996) . Second, the Teaching Fellows Program offers extensive fieldwork opportunities, such as classroom observations, one-on-one tutoring, and delivery of instruction, which, as recent research suggests, leads to more effective early career teaching (Boyd, Grossman, Lankford, Loeb, & Wyckoff, 2009 (Fuller, 1992) , and because many teachers entering the workforce lack cross-cultural knowledge, yet teach in multicultural classrooms, these experiences may enhance their effectiveness.
At a time when providing students greater access to highly effective teachers is increasingly important, our study makes a unique contribution to the understanding of teacher labor markets and teacher quality by evaluating whether competitive scholarship programs for prospective teachers are an effective mechanism to improve the human capital, effectiveness, and retention of the teacher workforce. The following sections detail our data and sample, methods for identifying effects, and results for each research question.
Data and Sample
Overall, the data set for this study includes all NCPS teachers in the 2005-2006 through 2009-2010 school years with less than 5 years of teaching experience. We limited our sample in this way because prior research indicates that teachers are most likely to exhibit measurable and relevant preparation influences early in their careers (Boyd et al., 2006) . As detailed below, however, based on data availability and the research objective, we employ a unique sample of teachers and/or variables of interest to address each study question.
Academic credentials. For Question 1, we examined variables representing the academic credentials of scholarship recipients-SAT scores, high school GPA, and high school percentile class
April 2012 85 rank-prior to their enrollment in a teacher education program. Administrative data sets with precollege academic measures are not available for all teachers in North Carolina; however, the University of North Carolina General Administration records this information for all graduates of the public institutions of higher education in the state. The data set for this first research question, then, includes all NCPS teachers with less than 5 years of experience who graduated from an in-state public university.
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Classroom and school characteristics. For Question 2, we present descriptive statistics for the types of classrooms and schools in which scholarship recipients work. To examine these characteristics, we assessed two measures of student achievement, prior test scores averaged for the students in each teacher's classroom (standardized with a mean of 0 and standard deviation of 1) and each teacher's school's performance composite (the number of tests passed at the school divided by the number of tests taken); two measures of student poverty, classroom and school free and reduced-price lunch percentages; and one measure of teacher pay, average teacher salary supplements. To assess whether the scholarship recipients were able to immediately translate their academic records or credentials into more or less challenging environments in the teacher labor market, we limited our sample to first-year, tested-subject teachers in elementary, middle, and high school. We compared the values for the scholarship recipients with those of teachers who entered teaching with different types of qualifications and credentials, including other in-state prepared, out-ofstate prepared, alternative entry, TFA, and Visiting International Faculty (VIF) teachers. Overall, this analysis assesses whether scholarship recipients serve more at-risk student populations or if they use their credentials and accomplishments to find positions in schools and classrooms with larger proportions of higher achieving and lower poverty students or to receive higher pay.
Teacher effectiveness. To estimate teacher effectiveness, as measured by adjusted average student test score gains, the data set includes all tested-subject teachers in elementary, middle, and high school with less than 5 years of experience. Here, the key data feature is our use of classroom rosters supplied by the North Carolina Department of Public Instruction (NCDPI), which allowed us to match teachers to approximately 93% of students in their classes, construct classroom-level covariates, and account for multiple teachers within a subject year for a student. For third-through eighth-grade students, prior and current test score performance is based on the North Carolina Grade 3 pretest and end-of-grade math and reading exams (standardized within year, grade, and subject), whereas in high school, students' prior performance is based on the eighth-grade math and reading end-of-grade exams, with all high school end-of-course exams serving as the dependent variable (standardized within year and subject). The focal variables for this analysis are a set of teacher preparation indicators comparing in-state prepared teachers (reference group) to scholarship recipients, out-of-state prepared, alternative entry, TFA, and VIF teachers. To adjust for factors influencing teacher effectiveness outside the control of teachers in the different preparation categories, models also include a rich set of student, classroom, teacher, and school covariates, as listed in Table 1 .
Teacher retention. Finally, because these merit-based scholarships for prospective teachers often require the recipients to teach for a set period of time, assessing whether they return to the classroom after fulfilling the required service period provides an indication of their intention to persist as teachers. It would be desirable to investigate how long scholarship recipients stay, but due to data limitations, we were able to assess only whether the scholarship recipients stayed for a fifth year, 1 year longer than required to repay the college scholarship. To address Question 4, we follow three cohorts of first-year teachers (2004-2005, 2005-2006, and 2006-2007) for 5 years, which allows us to avoid right-censored data issues (which occur when the opportunity to observe teachers for their fifth year is not available for some of the sample), and use certified salary files supplied by the NCDPI to construct a dichotomous variable indicating whether a teacher remains in NCPS for at least 5 years. We compare the persistence of the scholarship recipients with that of other teachers who have no specific requirement or incentive to persist as classroom teachers for 5 years or more, including in-state prepared, out-of-state prepared, alternative entry, TFA, and VIF teachers.
Analytical Plan
The analytical methods employed to address the study questions vary. The following sections describe our analytical approaches to address the questions.
Academic credentials and classroom and school characteristics. The goal for Questions 1 and 2 is to determine whether scholarship recipients have significantly different academic credentials or classroom and school characteristics than teachers with other forms of preparation. To empirically test this, we employ standard independent sample t tests, which have been adjusted for the use of the same sample, to conduct multiple hypothesis tests using false discovery rate corrections beginning at a p value cutoff of .05; we use asterisks in Tables 2 and 3 to indicate statistically significantly differences. We conduct separate analyses for high school, middle school, and elementary teachers.
Teacher effectiveness. In assessing the effectiveness of competitive scholarships for prospective teachers, the question arises about the other teachers with whom the scholarship recipients should be compared. Since teachers who have prepared in the state hold common credentials, attended the same colleges and universities as the recipients of the teacher scholarships, and include the "traditionally prepared" teachers, we selected these teachers as the reference group. In addition, we included teachers with other types of credentials and qualifications, including out-of-state prepared, alternative entry, TFA, and VIF teachers in order to enable comparisons with other groups that have become teachers through teacher labor market innovations. For this analysis, our preferred estimation strategy is a multilevel model, specified at the student, classroom, and school level, which adjusts for the nested, dependent nature of student test score data and includes a rich set of covariates to identify the effect of the competitive scholarship program. The equation used to estimate teacher effectiveness is as follows: and µ i , ε j , and θ s are disturbance terms representing unexplained variation at the individual, classroom, and school levels, respectively. Although we use a rich set of student, classroom, and school covariates in our preferred specification, some may question how well the covariates control for unobservable or unmeasured factors that may influence teacher effectiveness and confound estimates of effectiveness. These factors include the sorting of teachers and students into schools, the quality of school leadership and school working conditions, and the selectivity of specific in-state colleges and universities that prepare the scholarship recipients to teach (Kennedy, 2010; Lankford, Loeb, & Wyckoff, 2002) . Therefore, to account for these threats to estimate validity, we employ school fixed effects and university fixed effects as alternate identification and estimation strategies. The school fixed effects limit effectiveness comparisons to teachers within the same public schools, thereby controlling for unmeasured sorting or school factors that may influence estimates of effectiveness. In addition, the university fixed effects limit effectiveness comparisons to other teachers who graduated from the same instate (public or private) institutions and did not receive the scholarship. When comparing these fixed effects estimates to those from the multilevel model, we become more confident in the estimates if they are similar in direction, magnitude, and statistical significance.
Teacher retention. The goal for Question 4 is to determine whether scholarship recipients are significantly more likely than other teachers to remain as public school teachers for at least 5 years. To test this for the three cohorts of beginning teachers in our sample that we can observe for 5 years, we employ logistic regression where remaining as a teacher in public schools for 5 years is the dependent variable, the recipients of competitive scholarships and the other groups of teachers are included as focal indicator variables, and each of these groups compared to in-state prepared teachers (reference group). Because odds ratios generated by logistic regression are not easily interpretable, we also estimated relative risk ratios, which express the probability of staying for 5 years relative to in-state prepared teachers. Finally, to supplement this analysis, we include a figure for the same three cohorts of beginning teachers that depicts the percentages of teachers, by group, persisting as public school teachers for 3 and 5 years, respectively.
What Are the Academic Qualifications of Those Who Receive the Competitive Scholarships?
With increasing the human capital of the educator workforce as a goal of competitive teacher scholarship programs, we first examine the extent to which teachers who were selected to receive the competitive scholarship had higher academic qualifications upon college entry than other teachers prepared at the same instate public institutions. To address this question, we compare three measures-SAT scores, high school GPA, and high school percentile class rank-for 1,308 scholarship recipients and 6,474 other novice teachers. Here, Table 2 shows that, across grade levels, scholarship recipients had significantly higher SAT scores, high school GPAs, and high school percentile class ranks than their peers graduating from the same University of North Carolina institutions. For example, high school teachers who received the competitive scholarship averaged SAT scores of 1,186, which was 113 points higher than those of traditionally prepared teachers from the same in-state public institutions. In elementary and middle schools, the SAT gap was even larger-167 and 146 points, respectively. Overall, the scholarship recipients' academic qualifications clearly exceeded those of their peers prepared to teach at the same institutions because, on average, the scholarship recipients posted SAT scores above 1,150 and high school GPAs greater than 4.0 and ranked in the top 10% of their high school graduating classes. However, in comparison to all other novice teachers from 2005-2006 through 2009-2010 , the incentive of the scholarship was not sufficient to attract larger percentages of minorities or men into the teaching profession. In total, 16.17% and 18.45% of the scholarship recipients who entered public school classrooms were classified as minority or male, compared with 20.59% and 21.11% for all other teachers in the sample, respectively. This analysis shows that the offer of competitive, merit-based scholarships was sufficient to recruit rising college freshman with top academic qualifications into the teaching profession. Although some research indicates that individuals with better academic credentials are more effective teachers (Clotfelter et al., 2007 (Clotfelter et al., , 2010 Greenwald et al., 1996) and that they tend to leave teaching at higher rates (Borman & Dowling, 2008) , we will directly test the effectiveness and persistence of these scholarship recipients in later sections. But first we present our analysis of the types of classrooms and schools in which these scholarship recipients work and compare these environments to those of teachers who enter the profession with different qualifications.
What Are the Characteristics of the Classrooms and Schools in Which the Scholarship Recipients Teach?
To better understand how those individuals who received one of the competitive scholarships interacted with opportunities in the teacher labor market, we compare the distribution of scholarship recipients into different types of classrooms and schools with that of first-year teachers with different qualifications and credentials. The types of classrooms that the scholarship recipients teach in reflect both their preferences and the opportunities that are available for them to choose, specifically, whether they end up in environments with lower performing or higher performing students or with more or fewer students living in poverty than other teachers do. Table 3 displays the group averages and tests of significance comparing the scholarship recipients with teachers in each of the other preparation categories. In 12 out of 15 comparisons, results show that scholarship recipients teach in schools with significantly higher percentages of students passing state tests compared to teachers in other preparation categories. Furthermore, in 10 out of 15 comparisons, scholarship recipients are found in schools with a significantly smaller percentage of the student body qualifying for free or reduced-price lunch. Besides sorting at the school level, it is possible that the teacher scholarship recipients are assigned different types of students at the classroom level. To pinpoint the mean classroom achievement level, we averaged individual student standardized test scores from the prior year across all students in a classroom. Examining the results in Table 3 , all teacher groups have a negative class average, which is in line with other research that shows that inexperienced teachers are often assigned to students with poorer prior academic performance (Clotfelter, Ladd, & Vigdor, 2005; Lankford, Loeb, & Wyckoff, 2002) . Similar to results at the school level, however, Table 3 shows that in 13 out of 15 comparisons competitive scholarship recipients teach in classrooms with students who had performed significantly higher on their prior year's exams; in 9 out of 15 comparisons scholarship recipients teach in classrooms with significantly fewer students who are eligible for free or reduced-price lunches.
Finally, another possible indicator of the advantage of the competitive scholarship recipients in the labor market could be monetary. School districts in North Carolina are allowed to offer supplements to the salaries set by the state to attract and retain teachers. To investigate whether scholarship recipients teach in districts offering higher teacher salary supplements, we compare the average teacher supplement for first-year teachers who received the competitive scholarship with the average supplements in districts where the other first-year teachers were employed. Shown in the last column of Table 3 , it is clear that scholarship recipients are not receiving significantly greater salary supplements than other first-year teachers. In fact, in 4 out of 15 comparisons scholarship recipients receive significantly less. Overall, the evidence in Table 3 suggests that Teaching Fellows decide to teach in more advantaged schools and classrooms but not in districts offering higher salaries. 
How Effective Are the Scholarship Recipients as Classroom Teachers?
To determine whether recruitment and college scholarships for prospective teachers can improve student achievement, we compared the effectiveness of the competitive scholarship recipients, as measured by adjusted average student test score gains, relative to other teachers who were prepared to teach at the same institutions of higher education (in-state prepared teachers).
4 Table 4 shows that regardless of model specification (multilevel model or limiting comparisons to teachers within schools or universities), students taught by scholarship recipients posted significantly larger test score gains in elementary and middle school math and in all 10 high school courses that have end-of-course exams (Algebra 1, Algebra 2, geometry, biology, physical science, chemistry, physics, economics and civics, and U.S. history) than students taught by scholarship recipients' in-state prepared peers. To make these standard deviation estimates easier to interpret, we converted the elementary and middle school math coefficients in Table 4 into equivalent days of student instruction, assuming that learning occurs equally throughout the school year. Here, in comparison to in-state prepared teachers, scholarship recipients add the equivalent of approximately 9 and 14 days of student learning to a 180-day school calendar for elementary and middle school math, respectively (see Henry, Thompson, Fortner, Bastian, & Marcus, 2011 , for a description of the conversion process). These differences are also found when comparing scholarship recipients with other novice teachers within the same schools and those who graduated from the same university, indicating that the students of scholarship recipients post higher test score gains than the students of their coworkers and those who Note. For all comparisons, in-state prepared teachers (undergraduate and graduate level) are the reference category; coefficients are shown, with standard errors in parentheses. MLM = multilevel model; FE = fixed effects.
*p < .05.
educAtionAl reseArcher 90 participated in the same teacher preparation curriculum. In contrast, the students of scholarship recipients average lower test score gains than the students of other in-state prepared teachers in middle school reading by approximately 12 days of learning. This difference holds when comparing teachers within the same school but is smaller in magnitude and not statistically significant for those who graduated from the same teacher preparation program, which may indicate that the curriculum in the programs that prepare middle school reading teachers may warrant more investigation.
In comparison to teachers with other credentials, the students of scholarship recipients posted larger test score gains than students of out-of-state prepared and alternative entry teachers in elementary math, middle school math, and high school. Further, students of scholarship recipients posted larger gains than students of VIF teachers in high school. Only in comparisons with the students of TFA corps members in middle school and high school do the students taught by scholarship recipients exhibit lower gains. Generally, but with a few exceptions, it appears that the scholarship recipients are effective teachers.
How Long Do the Scholarship Recipients Remain Teaching in Public Schools?
To examine whether scholarship recipients are likely to persist in teaching for a longer period than required to fulfill the obligations of the scholarship, we longitudinally tracked three cohorts of beginning teachers to see if the scholarship recipients persist into a fifth year of teaching. This analysis may signal a greater commitment to teaching on the part of those who received the merit-based scholarship. Examining Figure 1 , it is clear that scholarship recipients are much more likely to remain teaching in public schools. More than 90% of scholarship recipients return for a third year of teaching, with 75% continuing into a fifth year. These percentages are higher than those for in-state prepared teachers (80% and 68%, respectively) and substantially higher than those for all other teacher groups. To empirically test the significance of these findings, we estimated odds ratios and relative risk ratios from models with persisting for 5 years as the dependent variable in relation to in-state prepared teachers.
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Here, Table 5 shows that the teachers who received the competitive scholarship were 1.1 times more likely to remain teaching in public schools than their in-state prepared peers. Furthermore, because teachers in all the other preparation categories are significantly less likely to stay for 5 years than in-state prepared teachers, it is clear that the teachers who received the scholarship demonstrate the greatest commitment to continuing to teach in the state's public schools.
Conclusion
In light of the research consensus regarding the importance of teachers in student achievement, states and school districts are seeking ways to improve teacher quality through interventions in teacher labor markets (Aaronson, Barrow, & Sander, 2007; Nye, Konstantopoulos, & Hedges, 2004) . One promising reform, competitive college scholarships to earn teacher education degrees and teach in public schools, has been implemented by several states; however, little evidence existed concerning the impacts of this type of innovation prior to the study reported here. To summarize our study, we found that (a) the competitive scholarships attract individuals with significantly higher academic credentials into the teaching profession; (b) recipients of the scholarships teach in schools and classrooms with more high-achieving and low-poverty students; (c) students of the scholarship recipients have significantly larger student test score gains in elementary school math, middle school math, and high school than do students of in-state prepared, out-of-state prepared, and alternative entry teachers, but the middle school students taught by teachers who received the scholarships perform more poorly in terms of reading test score gains than those of other teachers; and (d) teachers who received the merit-based scholarships remained teaching in public schools for 5 years or longer at significantly higher rates than other teachers.
Because the scholarship recipients were not randomly assigned to receive the scholarship from a group of eligible recipients, to consider the differences presented in the findings as causal, the , 2004-2005, 2005-2006, and 2006-2007. covariates (and/or fixed effects) in the models must be assumed to have been adequately adjusted for any confounders, which can be defined as omitted variables that are related both to selection to receive the scholarship and the outcome variable. Therefore, interpreting these findings should be done with care. One specific limitation of our findings, however, is that they do not disentangle the effects of selection to receive the scholarship from the unique program experiences that were provided to the scholarship recipients. To begin to sort this out, we performed a propensity score analysis comparing scholarship recipients to a matched, more selective group of teachers prepared at in-state public institutions who had similar high school academic credentials and were similar in terms of the information on eligibility for need-based financial aid submitted during the college application process. These results showed that the students of the teachers who received the scholarships posted test score gains no higher or lower than those of the students of teachers in this matched sample. This appears to indicate that the differences attributed to being taught by the scholarship recipients were more likely driven by the increased human capital that the scholarship recipients brought with them into the teacher preparation program rather than by the provision of additional, unique programmatic experiences. Therefore, we believe that the scholarship, including its eligibility requirements along with the interviews and essays that are used in the selection process, its size ($6,500 per year per student), and its visibility to high school counselors and rising high school seniors, is likely to be the key programmatic ingredient in producing the positive findings. In addition, we believe the findings warrant drawing three specific conclusions about other aspects of merit-based scholarship programs for teachers. First, results from this study provide compelling evidence that competitive college scholarships for prospective teachers can recruit individuals with higher levels of human capital into teaching. However, the presence of other, similarly well-qualified teachers whom we identified as matches to the scholarship recipients raises a question about how many of the scholarship recipients might have been attracted into teaching without the scholarship. Simply put, we do not know how many of the teachers who received the competitive scholarship would have entered the teaching profession without the scholarship as an incentive. Nonetheless, those who earn the award appear to go on to become effective educators who stick with teaching, underscoring the desirability of using competitive scholarships to attract those with higher human capital into teaching. Moving forward, rigorous, quantitative evaluation research using random assignment or a regression discontinuity design would allow researchers to quantify the extent to which the scholarship increases the supply of teachers with high levels of human capital and would provide additional tests of the hypothesis that merit-based aid for prospective teachers yields effective, persistent teachers.
Second, the evidence shows that those who receive the scholarship do not tend to teach lower performing or higher poverty students, who, other research shows, are less likely to have highquality teachers. Some merit scholarship programs require recipients to teach in more challenging environments, and other innovative programs, such as TFA, assign teachers to only highpoverty, high-minority schools. However, mandating that the scholarship recipients work in more challenging, hard-to-staff schools and classrooms might deter some of the potential applicants from pursuing the scholarship. This unintended consequence could undermine the factor that apparently drives its success-recruiting and placing trained teachers with high academic qualifications. We believe that consideration should be given to providing incentives for this type of socially desirable behavior rather than mandating it. Since the scholarship recipients already seem to react to financial incentives, offering higher salaries or a faster payoff rate for their scholarships (e.g., 1.33 years of credit for each year of teaching in a persistently lowachieving school) to teach in high-need environments could increase the number of scholarship recipients willing to teach in these environments, without the negative side effects. If sufficient numbers of scholarship recipients respond, this could significantly improve the access to more effective teachers for students most in need.
Finally, we argue that our findings should not fuel a competition between labor market reforms, such as TFA, and competitive college scholarship programs, such as the North Carolina Teaching Fellows. On average, TFA corps members are more effective but tend to exit after 2 or 3 years, whereas scholarship recipients are both effective and substantially more committed to staying in the teaching profession. Therefore, our evidence suggests that states need more teachers from both TFA and competitive college scholarship programs and as many other teachers with top academic qualifications as possible. Innovations to raise the human capital of the teacher workforce, including financial incentives such as merit-based scholarships for prospective teachers, should be developed, piloted, and rigorously evaluated and, when found effective, strongly supported to benefit student outcomes and the teaching profession.
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1 Approximately 84% of the Teaching Fellows population graduated from an in-state public university. The remaining 16% graduated from an in-state private university and are not included in this analysis due to limitations on data availability.
2 Descriptive statistics for all tested-subject teachers with fewer than 5 years of experience are available on request from the authors.
3 Results for the teacher salary supplement are not surprising given other analyses that show that (a) North Carolina spends more money, per pupil, in high-need schools and (b) teacher salary supplements are greater in certain districts (Charlotte-Mecklenburg, Wake, and Durham counties) with larger proportions of out-of-state prepared teachers and Teach For America corps members . 4 Teacher effectiveness estimates, with Teaching Fellows as the reference category, are available upon request from the authors. 5 Teacher retention estimates, with Teaching Fellows as the reference category, are available upon request from the authors.
